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Intro duct ion.
Location and Area Studied.
The limestone "beds that underlie the mantle rocks along
the west shore of Lake Michigan are continuous over an area of about
45C0 square miles in northeastern Illinois, and belong to the Hiagarai
series of the Silurian system. These beds rest upon layers of shale
and limestone which represent the Cincinnatian series of the Ordovi-
oian system* Hear the eastern boundary of the state the Hiagaran stre
ta have a total thickness of about 3C0 feet. Owing to the gentle east-
ward dip that prevails throughout the area these rocks are thickest
towards the Bast .gradually becoming thinner towards the West, until
thaey entirely disappea- and the upper layers of the Cincinnatian
series immediately underlie the surficial materials- The boundary
line between the area underlain by Hiagaran rocks and the area under-
lain by Cincinnatian strata, and which therefore marks the outcrop
of the contact between these two series, has not been accurately loca-
ted along the entire border because of the covering of mantle rocks.
This line has a general north and south trend. It crosses the north
boundary of the state at about longitude 88° 37' , feur miles north-
west of Alden, in McHenry county, and continues southward, in a more
or less sinnuous line, to near the latitude of Buckley, in Iroquois
county. At a point about three miles east of this town the line mark-
ing the south border of the Hiagaran area in this region turns abrupt-
ly towards the northeast and crosses the 111 ino is -Indiana state line
near latitude 40° 48', about six miles south of the town of Effner,
in Iroquois county, Illinois.

2At a number of places where the mantle rock has been entire-
ly removed, the actual contact "between the Ordovician and the Silurian
beds is exposed. At many other points there were seen layers that are
known to be near the contact, either a very short distance above it,
or but a short distance below. These contact deposits are quite va-
riable in character; the upper layers of the Ordovician strata are not
always the same at different points, nor do the lowermost Silurian
layers always represent a constant horizon. This fact, together with
the relative scarcity of outcrops, makes it uncertain what strata are
present at the contact over areas where exposures occur only at widely
separated points.
Earlier Geological Work.
As early as 1862, A. H. Y/orthen* described in a general way
the ITiagara dolomites of northeastern Illinois, and correlated them
with the Hiagara limestone of Hew York. *(Worthen, A.H. : Am. Jour, of
3ci. Vol. XXXIII, p. 46, May, 1862. ) Four years later he described
in some detail the Ordovician and Silurian strata that were exposed at
a few points in northern Illinois.**
**(Worthen, A. H.: Geol. Surv. of 111. Vol. I, pp. 129-141, 1866. )
In the fieport of the Illinois Survayfor 1870*** a somewhat detailed
report is given of the Geology of the counties that are comprised in
the area discussed in the present paper.
***(V/orthen, A. H. : Geol. Surv. of 111. Vol. IV, pp. 126-148 and 207-
240, 1870 ).
The general geology of "the respective areas is discussed and a few of
the exposures are described, but no subdivision of the Cincinnatian

3(llaquoketa ) beds were made, and different horizons in the lower part
of the Niagara limestone were not recognized. In 1899, Frank Leve-
rett* described briefly the drainage and the glacial history of the
region under consideration, and gave the altitude of a number of pla-
ces in the area.
*(Leverett, Franks The Illinois Glacial Lobe, Hon. XXXVIII, U. S. Geo
Surv. 1899. )
In describing the Faleontology of the Magaran limestone in the Chica
go area. Professor 'tfeller 2has published a paper describing the crinoic$i
in the Hiagara limestone of this area, and in a later paper the tri-
lobitesof this region, but he does not discuss the stratigraphy.
2(Weller, Stuart: The Paleontology of the Hiagaran Limestone in the
Chicago Area, Chi. Acad, of 3ci. , Bui. Ho. IV, pts. 1 and 2)
In discussing the ^Concrete Materials Produced in the Chicago District
Burchard3 described the Niagara limestone at a number of points in the
vicinity of Joliet, Illinois.
nfBurchard, S. F. :U. 3. Geol. Surv. Bull. Ho. 340, and 111. State Geo]
3urv. Bull. Ho. 3, 19o7. )
In a recent paper on the Faunal succession and Correlation of the Pre
Devonian strata in Southern Illinois, Professor Savage 4 described the
Channahon limestone ,west of Joliet, and correlated these layers pro-
visionally, with some part of the Sdgewood formation. In a paper
read at the last meeting of the Illinois State Academy of Science,
Professor Savage further described the Channahon and Essex limestone
horizons^nd discussed their faunas and their probable stratagraphic
position.
4 f Savage, T. E. : 111. State Ceol. Surv. Bull. Ho. 16, pp. 334-335)

4Scope of the Work.
It is the purpose of this paper to describe the upper stra-
ta of the Ordovician and the lower "beds of the Silurian that are pre-
sent at all of the places where the contact deposits were found in
this region;from Ford county in the South
7
to Harvard, in McHenry county
in the North; and to define the st rat©graphic position of these beds
in Will county and elsewhere, where the horizons have hitherto been
imperfectly worked out*
The field work upon which this report is based was done un-
der the direction of Professor T. B. Savage, during a part of the sum-
mer of 1908, 1909, and 1910. The study extended over a belt a few
miles in v/idth bordering either side of the line of contact of the
strata above described. Measured sections were made of the outcrop-
ping beds, and detailed collections of fossils were obtained from the
rocks in the various exposures.
Acknowledgement s
.
Thanks are due to Professor Savage for assistance in the
study of the problems in the field and in the study of the fossils in
the laboratory, and also for furnishing the photographs with which
this paper is illustrated.

5Detailed Description of the Strata.
Distribution of Outorop e
Over a large part of the area underlain "by Uiagaran strata
there is a cover ing of glacial drift which varies in thickness from
a few to several hundred feet. This drift mantle is thickest in the
extreme south part of the region. In an effort to learn the depth of
the surficial materials in Ford and Iroquois counties, along the south
edge of tbe area, records were obtained of a large number of water
wells put down by Jack Marr of Chattsworth, and C. L. Whittaker of
Buckley. These wells were drilled to depths ranging from forty to two
hundred feet without passing entirely through the drift. A well
irilled at Gilman, by the Illinois Central Railroad Company, is said
to have reached bed rock at a depth of 700 feet. There are, therefore,
no outcrops of contact deposits along the southern edge of the area,
aor arc there any found along the western edge south of the Village of
2ssex, in Kankakee county. There are a few rock exposures in the vici-
lity of Essex, and north of which place others are encountered near the
towns of Wilmington, Channahon, and Hillsdale, in Will county; in the
ricinity of Oswego, in Kendall c ounty ; Sugar Grove, in Kane county;
Kingston, in Dekalb county; and Chemung, in IJcHenry county. Over the
area between the above mentioned localities the contact deposits are
effectually concealed by the drift cover. The strata exposed in the
various outcrops in the vicinity of the towns above mentioned will be
described in regular order, beginning at the point furthest south and
progressing towards the north.

6Description of Outcrops.
Essex Localities:
There are three rock exposures in the vicinity of Essex, in
Kankakee county. The most important one is about one and one -half
miles east of the town, and a quarter of a mile south of the wagon
"bridge over Horse Greek. The rock is exposed, in almost horizontal
layers, in the east "bank and in the "bed of the stream for a distance
of a quarter of a mile. A view of the rocks exposed at this plaoe are
shown in plate I. The strata are described in the following section:
Section No. 1, of strata exposed in the east bank of Horse Creek, one
and one -half miles east of Essex.
A. (At the top) An arenaceous to dolomitic limestone, buff in coloi
in layers one to four inches thick. This member is rich in
fossils which locally are crowded together with intervening
barren patches. The material weathers to thin shaly layers,
and in some places thin shale parting^ occur between compa-
ratively dense layers of limestone --------5 feet.
B. Hard blue shale, containing a fe« of the fossils that are most
numerous in the top member. -----------1 foot.
C. Shaly barren layers two to six inches thick, soft, and bluish
in color. All of this member is below water except in very
dry periods when only about eight inches of the top is ex-
posed. -------------------8 inches.
The limestone horizons of the above section have been quar-
ried for flagging and foundation stone; but no use is being made of
the material at present. There is given below a list of the fossils
obtained from the limestone members:

Plate X. Limestone exposed in the north hank of
Horse Greek, one and one-half miles east of Essex,
in Kankakee county, Illinois. (Section I)

8Fossils from the Essex limestone.
CyathopnyHum calyculum.
Favosites cf. niagarensis.
Halysites catemilatus.
Atrypa marginal is.
Atrypa putilla.
Atrypa sp.
Gamarotoechia cliftonens is
.
Dalmanella elegantula.Leptaena rhom"boidaliSr
Pentameralla? manniensis.
Rhipidomella hybrida.
Rhynchotreta simplex.
Rhynchotreta thebesensis.
Schuchertella subplana.
Strophonella sp.
Whitfieldella oylindrioa.
Whitfieldella cf. nitida.
Bellerophon sp.
cf. Cyclora alta.
Platyo stoma sp.
Loxonema sp.
HSyalina mytiliformis.
Pterinea sp.

9It will "be seen from the foregoing list of fftssils that the
fauna of the Essex limestone is different from that of any known ho-
rizon in the Niagara limestone. The fossils are clearly early Silu-
rian in age, and the strata are thought, by Professor Savage, to re-
present about the same general period, of deposition as the layers
occurring immediately below the Clinton limestone in the vicinity of
Clifton, in western Tennessee, These e$rly Silurian strata were doubt
less originally deposited over a wide area in the Mississippi valley,
but were later removed by erosion, except small isolated patches as
the Essex locality, before the deposition of the Hiagara limestone
over the region.
Section 2. About one -half mile north of the exposure described in sec-
tion So. 1, there is an outcrop of plastic blue shale in the west
bank of Horse Creek. The exposed portion of this bed is about seven
feet thick and the layers dip slightly towards the south.
It is believed that this shale immediately underlies the
layers included in the member marked "C" in section Ho. 1. The evi-
dences supporting this inference are the close proximity of the out-
crops, and the direotion of dip of the layers. A resident of the
neighborhood, who had been familiar with the quarrying operations,
stated that the limestone extended only a few feet below the creek bee
anywhere in that vicinity, and that it was underlain by "soapstone",
or shale. He stated also, that some of the wells in the neighbor-
hood, that had been sunk through the limestone, had penetrated the
"soapstone" to a depth of eight feet without reaching the bottom of
it. The only fossils found in 1his shale were a few fragments of
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brachiopo£s.
Further north alone the creek small exposures of this shale
occur at short intervals for a distance of about one -half mile.
Section 3. Betv/een the "bridge of the V/abash Railroad, over Horse
Creek, and the village of Custer Park, there are a number of exposures
of shale similar to that of section Ho. £, but somewhat lighter in
color. The section obtained from these exposures is between fifteen
and twenty feet in thickness, but no fossils were found in any part
of it. In a small outcrop at Custer Park on the west side of Hnrse
Creek, there are two layers of hard argillaceous sandstone, each abort
three inches thick, separated by a band of shale. The exact horizon
of these layers in the Maquoketa section could not be determined be-
cause of recent slumping, but they probably represent a lower horizon
than any seen further south.
Riohie Localities:
Three miles southeast of Richie, on the north side of the
Kankakee River, a ledge of Niagara limestone forms a bluff eighteen
to twenty feet high. The lowest of these layers lies only a few feet
above the Llaquoketa shale, as is shown by the numerous seaps and
springs that issue at the base of the bluff. A section of the strata
exposed in this bluff is given below as section Ho. 4. Plates II and
III show a view of the Hiagara ledge at this place.
Section Ho. 4. Strata in the east bluff of Kankakee river, three miles
southeast of Richie.
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A. (At the top) Hard, white, fossiliferous and very fine grained
limestone which weathers into irregular mammilary structure*
without any change in color ----- foot.
B. Massive, buff colored limestone, with few fossils-£ feet.
C. Light colored, shaly limestone, weathering into thin layers,
and containing a large amount of clay ----- 6 feet.
D. Massive, huff colored limestone with imperfect "bedding planes
thickness to the talus covered "base ------ 4 feet.
A list of 1he fossils obtained from the strata described in
the foregoing section are given below:
Clatiyfcodictjpn cytosum.
odictin vesiculosum.
Diplophyllum caespitosum.
Favosites favosus.
Halysites catenulatus
.
Atrypa reticularis.
Orthis flabellites.
Pentarrerus oblongus.
Platystrophia rev ersat a.
Plectambonites transversal is
.
Schuchertella subplana.
Stricklandimia deformis.
Illaenus sp.
Clathfl
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Plate II. Niagara limestone exposed in the east
bluff of the Kankakee River, three miles southeast
of Richie, in Will county, Illinois, described in
section 4.
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Wilmington Localities:
Layers of Gincinnatian (Maquoketa) limestone appear at the
surface in the bed of the Kankakee River in the town of Wilmington,
where a section of about twelve feet total thickness is exposed.
The following section, designated Ho. 5, was made from rocks exposed
along the Kankakee river a short distance above the wagon bridge;
Section Ho. 5. Llaquoketa limestone along the Kankakee river at
Wilmington.
A. Very fossiliferous dark colored limestone, in thin layers.
Hear the top is a zone in which shells of a species of
Ambonychia are abundant ------------2 feet.
Fossils from the Maquoketa limestone along the Kankakee
river, at Wilmington.
Dal majiella tersa.
Dinorthis proavita.
Dinorthis subquadrata.
Herbert ella in sculpta.
Lingulasma schuoherti.
Plectambonites sericeus.
Plectorthis whitfieldi.
Parastrophia divergens.
Hhynchotrema capax.
Strophomena planidorsata.
Strophonema sp.
Endoceras proteiforme.

14
Plate III. Hiagaran limestone in the bluff of
the Kankakee river about three miles southeast
of Richie, in Will county, Illinois.
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In connection with the construction of a new Power Plant
for the City of Wilmington, an excavation was made, to a depth of
ten or twelve feet, in the thin bedded, argillaceous limestone hori-
the
zon described iiy foregoing section. From the dump at this place a
large number of fossils, similar to these listed above, were collec-
ted. The horizon belongs in the lower part of the Richmond (Maquoketa
section in Illinois, and has been correlated by Professor Savage*
with the Pemvale formation of the southern part of the state.
(Savage, T. E. : 111. State Geol. Surv. Bull. No. 16,p.318, 1911).
One and one-half miles east of Wilmington there is exposed, in an old
quarry, a thickness of about thirteen feet of gray limestone of Nia-
gara age. This limestone is thin bedded and carries but few fossils.
A view of the old quarry face is shown in Plate IV. The contact of
the Niagara limestone with the underlying Maquoketa shale may be seen
in the bank of a small stream a few rods west of the quarry exposure.
Outcrops of this shale occur at a number of points further down the
creek in this vicinity. The elevation of the top of the shale, where
the contact with the Niagara limestone was seen, is about 550 feet,
while the altitude of the top of the Maquoketa limestone along the
Kankakee river in the town of Wilmington is about 510 feet. Since
the strata here lie practically horizontal, the thickness of the
Maquoketa, above the limestone horizon exposed along the river at
Wilmington, is about 40 feet. The sediments occurring in this inter-
val consist almost entirely of bluish, almost barren shale.
Passing north from Wilmington several outcrops of the lower
layers of the Niagara limestone occur in the banks of the Kankakee
river. At the mouth of Prairie Creek there is exposed a ledge of

16
Plate IY. Limestone fnarry in the basal beds
of ETiagara limestone one and one -half miles
east of Y/ilmington, in Y/ill county, Illinois.
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nodular, white limestone, without fossils, which closely resembles
member nC" of section Ho. 4. A short distance north of this point
there outcrops a limestone resembling member "D" of section Ho. 4,
which contains a few fossils similar to those found in that member.
It seems certain that the strata outcropping at the two points above
mentioned may be safely correlated with members "G" and "D" respec-
tively of the section three miles south of Hichie.
Ghannahon Localities:
Between Wilmington and Drummond a nodular, thin bedded,
white limestone lies near the surface, and, in many places, is ex-
posed tro a thickness of three to seven feet. This limestone horizon
represents the same bed that is exposed at the mouth of Prairie Greek
and that constitutes member "C" of section Ho. 4. It is also the equj
valent of the upper layers exposed in the south. bluff of the Des
Plaines river a few rods east of the Ghannahon Bridge, in the north-
east quarter of section 21, T. 34, H. , H. 9. A view of the strata
outcropping at this place is shown in Plate V. A detailed s ection of
the rocks is given below, as section Ho. (5.
Section Hiagara limestone along the the Des Plaines river, near
the Channahon bridge.
A. (At the top) Hard, light colored limestone in layers two to
four inches thick, containing Calcite nodules and a few
fossils - - - - - -- -- -- -- - - - 1 fo ot , 6 inches.
Halysites catenulatus.
Stricklandinia deforinis.
Stricklandinia sp.
,
Illaenus sp.

18
Plate V. Exposure of Niagara limestone, showing
the character of the layers near the "base of the
Silurian, Des Plaines river, near Channahon, Illinois.
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B.llassive layers of buff colored dolomitic limestone which are
thickest at the "base. Fossils few and not uniformly dis-
tributed throughout the rock - -- -- -- -- -- 9 feet.
Atrypa marginalia.
Dalmanella elegantula.
Leptaena rhomboidalis.
Orthis flabellites.
Tlectambonites transversalis fvar )
Schuchertella subplaaa.
The strata comprising member "B" above are correlated with
the lowest layers in the exposure south of Richie (section Uo.4), and
with the thick bedded limestone seen near the mouth of Prairie Creek.
These buff massive layers underlie the thin bedded, v/hite limestone
in the vicinity of Drummond, but they differ very markedly from the
lower layers of the Niagara limestone present in the old quarry one an
one-half miles east of V/ilmington. Strata representing the horizon of
the lower member in the foregoing section are exposed at frequent in-
tervals in the south bluff of the Des Plaines river and along Jackson
Creek, between the locality of section 6, and the middle of the south-
west quarter of section 14, of the same township. Along these streams
there are also occasional outcrops of bluish shale near the water's
edge. The shale is not fos3iliferous but, without doubt, belongs to
the Baquoketa series, underlying the Niagara limestone*
An exposure of rock3 belonging to the same horizon as mem-
ber "B" in section Ho. 6, occurs in the southwest quarter of section
27, of the same township, and furnishes the following fossils:

Favosites niagaronsis.
Halysites catenulatus.
Stictopora (cf ) bifurcata.
Eucalyptoorinus ( sp } roots.
Bilobites biloba.
Orthis flabellites.
Pentamerus fsp }.
Calymene vogdesi.
Illaenus imporator.
About one and one -fourth miles west of the exposure of sec-
tion Ho. 6, in the south bank of the Des Plain es river, and about one
mile south of Channahon, there is an outcrop of rocks that are pecu-
liar in many respects and are described in the section given below.
Section 7. Rocks exposed in the bank of the Des Plaines river one
mile south of Ghannahon.
A. Dark gray, hard, argillaceous limestone containing numerous
fossils --------------- ---4 feet.
Cyathophyllum calyculum.
Cyatho^hyllum radicula.
StrepteLesma geometrioum.
Dalmanella elegantula..
Gypitfula simplex.
Homoeospira sp.
Leptaena rhomboidalis.
Lingulops sp.
Pholidops sp.
Rhipidomella hybrida.
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Rhynchotreta intormedia.
Schuchertella curvistriata.
Whitfieldella acuminata.
7/hitfieldella sp.
Holope* illinoisens is.
Pterinea elegantula.
Daws onoceras sp.
Cyphaspis intermedia.
Metapolichas ferrisi.
Proetus channahonens is
.
leparditia sp.
B. Below the limestone, is a sandy, finely laminated shale to the
water level - - - - --------------5 feet.
Ho fossils were obtained from the lower member and it is
not certain that there is no stratigraphic "break "between the laminatec
sandy 3hale and the overlying limestone. However, in the absence of
distinct evidences of an unconformity between the members, it is
thought that they represent continuous deposits at this place.
The limestone member of this section outcrops again on the
opposite side f the river, where it has been locally quarried for
foundation stone. Ho other exposures of strata of this horizon have
been found in this part of the state. This limestone is mentioned by
Dr. T. B, Savage* in a recent publication under the name of "Channahor
Limestone". He considers it more nearly the equivalent of the Edge-
wood formation of southern Illinois and eastern Missouri than of any
other known horizon.
*(Savage, T. E. $ 111. State Geol. Surv. Bull. II0.I6, pp. 334-335.
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This correlation would make it a Silurian deposit much older than the
typical Niagara limestone in northern Illinois.
In his Paleogeography of North America Schuchert says of the
deposits laid down "between the close of the Richmond time and the "be-
ginning of the Niagaran sedimentation, "In the immediate region of the
Mississippi river, as far north as northern Illinois, the sea appears
to have been erratic, and the record is not only incomplete, hut the
deposits are very thin, the best representation being the Edgewood
beds."
Whether the Channahon limestone is to be definitely corre-
lated with the Edgewood or not, it is doubtless of similar origin and
approximately contemporaneous, being another remnant of the early Si-
lurian deposits that were laid down in a narrow sea that advanced up
the Mississippi valley, and which were later mostly removed by erosion
previous to the general submergence of the region during the time of
deposition of the Niagara strata.
Hillsdale Localities:
From the exposures in the vicinity of Millsdale a general
section is obtained which may be readily separated into three princi-
pal divisions, as follows: 1. a limestone, at the base; £» a bed of
sandy shale overlying; and, 3. at the top, the limestone or dolomite
formation that extends eastward as the surface rock.
There has been considerable uncertainty with regard to the
position of the contact between the Ordovician and Silurian strata in
this area. Dr. V/orthen* included some thirty feet of the limestone
above the shale in his Cincinnatian section.
*(Worthen: Geol. Survey Illinois, Vol. IV. p. 217. )

£8.
On the other hand Mr. Burohard* has suggested that all three members
of the section given above should be included in the Niagara. Again
it is thought that the shale is the highest member of the Crdovician,
and that the limestone overlying it is of Niagaran age.
The lower limestone is well exposed in the banks of Rock
Run just below the bridge of the Chicago Rock Island and Pacific Rail-
road; and it is found again at the Rock Island bridge over the Du Page
river. It also occurs in a small exposure in the north bank of the
Des Plaines river
;
at the bridge a short distance north of Hillsdale.
The most important of these exposures is that in the bank oJ 1
Rock Run, for here the stratigraphic relations are most clearly shown.
This exposure is in the left bank of "the creek, within a distance of
twenty yards south of the Rock Island right-of-way. The strata con-
sist of a ledge of limestone above which there appear, in one or two
places, a thin deposit of blue plastic shale. Just across the rail-
road, at a distance no greater than one hundred and fifty feet, there
is exposed a section of sandy shale twelve feet in height. The base
of this exposure is about eight feet higher than the top of the lime-
stone ledge. The bedding in the shale is parallel with that in the
limestone and the layers dip slightly towards the east.
The limestone is coarsely crystalline, and contains large
colorless and iron stained calcite nodules. It is gray to brownish
in color, and occurs in layers varying from three to ten inches in
thickness. The thickness of the strata exposed, at this place is
about six feet. A view of -Qie outcrop is shown in Plate VI. Fossils
are numerous but only a few species are represented.
(Burchard: U. S.Ceol. Surv. Bull. 340 ,p.392. and
111. Jtute Geol. 3urv. Bull. 8, p. 353.

24
Plate VI. Exposure of limestone, belonging near
the base of the Maouoketa section, in the bank of
Rock Run, in ."/ill county.

£5
Fossils from the Maquoketa limestone layers near the mouth of
Hock Run.
Dalmanella tersa.
Dinorthis subquadrata.
Plectambonites sericeus.
Rafinesquina alternata.
Rhynchotrema capax.
Strophomena rugosa.
These founs are distinctly Cincinnatian.
The exposure at the wagon bridge over the Du Page river
reveals a somewhat thicker section (about eight feet ) of this same
limestone. ITo difference in the character of the material could be
seen here, and the fossils correspond with those obtained at Rock
Run as the following list will show:
Dinorthis subquadrata.
Rafinesquina alternata.
Rhynchotrema capax.
Strophomena rugosa.
Ho well preserved fossils were obtained from the exposure
on the Des Plaines river north o f Millsdale. . However, the casts and
impressions of fossils that were seen in the rock resembled some of
the characteristic forms obtained from the Rock Run exposure. This
fact together with the correspondence in the lithologic character of
the beds, and the occurrence a short distance east of Hillsdale, of
the overlying shale afford data for the safe correlation of this lime
stone v/ith that at Rock Run.
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Plate VII. Sandy shale (Llaquoketa ) along the
Rock Island Railroad track at Rock Run, belonging
to a horizon a few feet above the limestone shown
in Plate VI, and containing Climacograptus nlrichi.
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The limes tone horizon, described in the preceding paragrapl
occurring at Rock Run, on the Du Page river, and along the Des Plains b
river north of Missdale, is the equivalent of the limestone along the
Kankakee river in the town of Wilmington, and has been correlated by
Professor Savage* with the Fernvale limestone, which is the lov/est
formation of the Richmond stage in the Mississippi valley,
(Savage, T. E. : Am. Jour.of Sci. Vol. XXVIII, p. 514, Dec. 1909, and
111. State Geol.Surv. Bull. Ho. 16 , p. 318 ,1911. )
Mr. Burchard's** conclusion, that this limestone was of
Silurian age, was probably based on a study of fossils obtained from
limestone layers exposed along the wagon road southwest of Hillsdale,
and which he erroneously correlated with the limestone at Rock Run.
These limestones carry different fossils and are entirely different
lithologically
,
except for the occurrence in both of rather large cal-
otte nodules. The limestone exposed southwest of Millsdale, belongs
to the Hiagaran series, and represents a horizon fifteen or twenty
feet above the base of the Silurian.
The shale that succeeds the limestone in the railroad cut
at Rock Run, is bluish in color, weathering to buff. It is very san-
dy, and almost barran of fossils. In the face of the exposure there
ocour several thin bands of very fine grained, highly argillaceous
sandstone, as appears in Plate VII. These bands are not individually
continuous throughout the exposure, but they are a characteristic fea-
ture of the ancle both her, and at Millsdale. The fossils that are
present are found in, or near, these harder sandstone bands. A few
shells of Lingula, one or two fragments of other brachiopod shells,
and a number of graptolite remains make up the fauna of this bed.
**(Burchard: U.S. Geol. Surv. Bull. Ho. 340, p. 392. )
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I
Plate VIII. View of the upper "beds of Maquoketa
shale, in the Shale Pit of the Hissdale Pressed
Brick Company, at the Village of Millsdale.
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A collection of the graptolite fragments was referred to Dr. R.
Ruedemann of Albany, Hew York, who identified them as the C inc innat iat
.
species Climacograptus ulrichi.
This shale occurs again one-half mile northwest of the ahOT*
mentioned locality, along the wagon road just west of the "bridge over
Rock Run. At this place a somewhat higher horizon of the shale is
exposed hut the same species of fossils were found here as were col-
lected from the shale near Rock Run.
The upper portion of this shale "bed is exposed in the im-
mediate vicinity of Millsdale, where it has been utilized in the ma-
nufacture of brick. A view of the upper part of the Maquoketa shale,
exposed in the shale pit at this place is shown in Plate VIII. One
mile northeast of Mill3dale this uppermost horizon of shale is a gain
exposed in the bluffs of Cedar Greek, where it is overlain by Hiaga-
ran limestone. Along the Des Plaines river between Millsdale and the
outcrop described in section Ho. 6, the small outcrop of shale near
the water's edge ia less sandy, more plastic and lighter in color'
than at Millsdale. This fact suggests that probably different shale
horizons come in contact with the overlying bed3 of Niagara limestone
at different points.
The exposure on Cedar Creek, occurring in the southwest
quarter of section 7, T. 34, H. R. 9 E. , one mile northeast of Mills-
dale, shows an excellent section of the beds at the contact between
the shale and the overlying limestone. Plate IX shows the character
of the rocks at this place. At this locality there is a low anticlire
extending in a north and south direction, and the creek has out acrosi
this arch nearly at right angles, revealing the crest of the fold. A

30
section of the rocks seen here is described belov/.
Section 8. Strata exposed along Cedar Creek, in section 7, T. 34,
U. R. 9 Z.
A. (At the top) Massive, buff colored, dolomitic limestone in lay-
ers one to three feet thick ----------15 feet.
Atrypa marginalis.
Dalmanella elegantula.
Lingula oblata.
Orthis flabellites.
Plectambonites transversalis
.
Schuche rtella subplana
.
Strophorcena patenta.
B. Somewhat sandy, coarse grained, bluish colored shale without
fossils --------------------3 feet.
From other exposures of the limestone horizon, member "A" o
the foregoing section, in this immediate vicinity the following fos-
sils were obtained:
Favosites (cf ) niagarens is.
Calymene vogdesi.
Dalmanella elegantula.
Lingula oblata.
Plectambonites transversalis (var }
Schuche rtella subplana.
These species make up a distinctly lliagaran fauna, and this
limestone represents the lowest Silurian horizon in this region. The
of,
underlying shale, comprising member "B" /section No. 8, belongs to the
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Plate IX. View showing the contact between the
Uiagaran limestone and the Cincinnatian O.Iaquoketa )
shale in the bank of Cedar Creek, in the southwest
quarter of section 7, T. 34, Iff. R. 9 3. A height of
about three feet of shale can be seen at the base
of the exposure.
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Maquoketa series; the two members of the section being separated by
a long break in deposition, during which this region was a land sur-
face. The field relations are such as to suggest a safe correlation
between this limestone and the member "B" of section No. 6.
The width of the exposure where section Ho. 8 was made is
limited to about two hundred feet, hence complete details of the
structure of the strata were not obtained. Some deformation has
occurred as is shown in the arch, and indicated in an outcrop of blu-
ish shale eight hundred feet east of this point, at an elevation
about level with the contact. This shale is described below as mem-
ber "B" of section Ho. 9. Above this, and dipping towards the south-
east, is about three feet of limestone, representing the lower por-
tion of the oherty zone which is described as member "A" in section
Ho. 9.
The Santa Fe Railroad follows along the south bluff of the
Des Plaines river from Joliet to Hillsdale, and over the greater part
of this distance, viz; from Joliet to the northwest corner of the
northeast quarter of section 2, T. 34, R. 9 E., the track is laid bet
ween the bluff and the river. Frequently, and often for considerable
distances, it was necessary to blast away the face of the bluff in
order to make room for the track. In the exposures that resulted, the
strata dip gently to the east, so that between the town of Plaines
and the mouth of Rock Run there is revealed a practically complete
section of the lower one hundred feet of the Uiagars limestone.
In the north bluff of the river, east of the mouth of Rock
Run in section 35, T. 35, H« R. 9 B. there are a number of exposures
of the Niagara strata, two of which are in old quarries. The upper
portion of the quarry exposures corresponds with the horizon exposed
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directly across the river along the Santa Fe railroad, hut the lower
portions reveal a lower horizon than is to be seen on the opposite
side of the river. The strata appearing in the quarries in section
35, T. 35 U. R. 9 2. are described below:
Section 9. Rocks exposed in the quarries on the north side of the
Des Plaines river:
A. Hard, dolomitic limestone, li^it colored or buff where wea-
thered; in layers fifteen to twenty-four inches thick; six
chert layers, each two to three inches thick and lying one
to three feet apart, are continuous throughout the exposure
of its horizon. Fossils very scarce, mostly small gastro-
pods ------- ----------- ---!£ feet.
B. Hard, light -colored, dolomitic limestone, in twelve layers
which vary from nine to twenty-four inches in thickness,
and are separated bythin clay partings. These layers wea-
ther into a shaly, nodular bed. Fossils common, especially
near the clay partings ------- -----17 feet.
C. Massive, buff colored, dolomitic limestone; very hard, and
containing few fossils ------------16 feet.
Dalmanella elegantula.
Lingula oblonga.
The lowest member of this section is equivalent to the uppei
member of section 8, as may be readily seen from the correspondence ir
their lithologic characters, and also from the stratigraphical rela-
tion of the beds in the respective sections. The lowest stratum in
the exposure described as section 9, lies but one or two feet above
the top of the Maquoketa beds, as is indicated by the fact that many
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springs issue iron below the limestone at the west end of the hill
in which this section is exposed.
Hocks corresponding with those comprising meber "B" of the
last section are well exposed on the south side of the river along
the Santa Fe railroad. At both of these localities the strata are
thin bedded and carry conspicuous chert bands, as shown in Plate Z.
The following fossils were collected from the rocks of this horizon
along the Santa Fe railroad.
Fossils from thin cherty layers corresponding with member
"B" in section ITo. 9, on the south side of the river in section 35,
T. 35, H. R. 9 3.:
Atrypa marginalis.
Dalmanella elegantula.
Leptaena rhomboidalis.
Lingula acuti rostra.
Lingula oblata.
Lingula ohlonga.
Ilucleospira pisiformis.
Orthis flabellites.
Platystrophia reversata.
Plectambonites transversalis.
Schuchertella subplana.
Strophomena patent a.
Rocks representing member "A" of section 9 also appear on
both sides of the river in this vicinity, but on the south side the
greater thickness is exposed. This horizon has an aggregate thickne^
of twenty feet. There are present in it about sixteen thin bands of
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Plate X. View of the thin "bedded, cherty phase of
Magaran limestone, exposed along the Santa Fe rail-
road in section 35. This horizon corresponds with
that of member "B" in the old quarry exposure described
as section Ho. 9.
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chert, separated one from another by a few inches of limestone. Only
a few fossils were found in this zone and, of these, poorly preserved
remains of gastropods were most abundant. The following species were
identified from this member:
Fossils from the horizon of member "A" in section Ho. 9.
Atrypa marginalis.
Dalmanella elegantula.
Leptaena rhomboidalis.
Lingula oblata.
Platystrophia reversata.
The higher ISSiBfiS division of the strata represented in
the generalized section on a later page, are exposed further east
along the Santa Fe railroad. Some of the beds appear to he entirely
barren of fossils, while others have undergone diagenetic changes tha-
have left only slight traces of organic remains. Uone of them are
exposed in such a manner as to afford favorable conditions for colle
lecting fossils. Tho correlation of these beds, therefor, is based
largely upon their lithologic characters. Along the railroad some
distance east of the outcrop of stazata belonging to the horizon of
member "A" in section Ho. 9, there are exposed several feet of strata
that represent a higher horizon of the Niagara than any previously
described. The following sedtion will show the character of these
layers.
Section 10. Strata outcropping along the Santa Fe railroad, west of
of the town of Plainest
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A. Dolomitic limestone, in layers two to ten inchers thick.
Hear the top is a zone, about eight inches thick, that con-
tains numerous shells and casts of Pentamerus oblongus.
The lower portion of this member contains a few poorly pre-
served corals and Stromatoporoid remains - - - 25 feet.
B. Hard, dark colored, massive limestone in which are numerous
cavities four to eight inches in diameter. The borders of
these cavities show remnants of Stromatoporoid masses.
There are no bedding planes in this rock, and it is marked-
ly homogeneous ----------------7 feet.
The massive layer comprising member WB" in the forgoing sec
tion immediately succeeds the horizon described as member "A" in sec-
tion Ho. 9.
Strata belonging to a still higher horizon of the Hiagara
are well exposed in the quarry at Plaines, in the southwest quarter
of section 30, f. 35 H. R. 10 E.
Section 11. Strata exposed in the quarry at Plaines.
A. Hard, light colored, dolomitic limestone, in layers from
three to twlve inches thick. Several layers of chert, usu-
ally from three to eight, occur in this member, but they
are not individually continuous throughout the exposure;
no fossils found ----------------7 feet.
B. Yellowish -gray, magnesian limestone, in layers one to twenty-
four inches thick, having peculiar streaks and blotches of
greenish color; fine grained and homogeneous in texture; no
fossils found ---------------- -16 feet.
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The foregoing detailed sections represent all fo the rocks
exposed "between Channahon and Plaines, exclusive of the outcrops of
outlying shale and sandstone of Coal Measure age occurring along the
Du Page river in the vicinity of Channa&on. From these sections the
following generalized section has "been compiled. This will show the
i
strat^graphic relations of the rocks and the character of the lower
100 feet of the Niagara limestone, and the uppermost 40 or 50 feet of
Maquoketa beds, as these strata are generally developed in Will county
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Generalised section of the lower Niagara and the tipper Maquoketa
strata in Will county. Thickness
in feet
.
limestone containing irregular chert beds
described in section 11, A. ------ 7
16
nil
TTT
Limestone in layers 1 to 24 inches thick;
greenish -whit e in color
described in section 11, B. - - - - 16
Limestone in layers 2 to 10 inches thick;
contains Pentamerus oblongus at the top,
described in section 10, A. - - - - 25
25
L2
20
17
16
5i i:
i
i_
30+
8 l r
Dark-colored limestone without bedding planes
described in section 10, B. ------ 7
Thin bedded limestone with 15 to 20 thin chert
bands, described in section 9, A. ------ 20
Gray limestone, which weathers into a shaly
nodular bed, described in sections 4, C;
6, A, and 9, A. ---------- 17
Massive layers of buff colored limestone
described in sections 4,D; 6,B; 8, A, and 9,B. - 16
Top of Maquoketa - Break in deposition.
Sandy shale in thin layers
described in section 8,B, Millsdale,
Rock Island Railway near Rock Run- - -30-40
Hard, thin bedded, coarse grained limestone
Described in section 5, A, Rock Run^nd Dupage
river^- - -- -- -- -- -- -- -- -- - -8-12.
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Oswego Localities:
At the town of Oswego the Niagara and Maquoketa strata are
again seen in contact. This exposure is in the east "bank of Wtutoansis
Creek, within the village limits. The succession of "beds at this plac >
is described "below.
Section 1£. Strata exposed on Waubansia Creek, in Oswego.
A. (At the top ) Niagara limestone in layers two to four inches
thick, cut by nearly vertical joints into blocks four to
twelve inches square. The stone is buff colored and some-
what crinoidal, and contains a few recognizable fossils
-------------- --------£ feet, 6 inches,
Atrypa marginalis.
Lepaena rhomboidalis.
Plectambonites transversalis.
Illaenus sp.
B. Band of greenish-gray shale, one to three inches thick, the
upper part finely lamenated, the lower part in thicker lay-
ers, without fossils -------- - 1 to 3 inches.
C. Gray, crystalline limestone, irregularly bedded, in layers
1 to 10 inches thick, containing Rhynchotrena capax and
other Richmond fossils ------- ------6 feet.
Plectambonites sericeus.
Rafinesquina alternata.
Rhynchotrema cajjax.
Dalmanella meeki.
Tentaculites oswegoensis.
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D. Bluish, shaly limestone, weathering into thin, shaly bits
--------- ----------- -___6 feet.
Dalmanella meeki.
Plectambonites sericeus.
Rafinesquina alternata.
Rhynchotrema capax.
Tentaculites oswegcensis.
S, Blue shale ----- -- ------- - - - - 2 to 3 inches.
F. Limestone, similar to "C" above in this section - -1 foot.
G. Blue shale, only surface exposed.
H. Bluish, slightly shaly limestone, in layers one to ten inches
thick, between which are sometimes intercalated bands of
shale three or four inches thick. This member is exposed
about fifty yards down the creek from the outcrop of the
higher members of the section and ab&ut two or three feet
below the base of member "G M - -----------4 feet.
I. Shaly limestone alternating with bands of shale from a few
inches to one foot in thickness, containing several fossils.
These strata are best exposed across the river from Oswego,
below the wagon bridge. The top of the ledge at this place
is probably a few feet lower than the base of member "II"
above- ------- - - - - ----------- io feet.
Dalmanella meeki.
Dinorthis subquadrata.
Plectambonites sericeus.
Rafinesquina alternata.
Rhynchotrema capax.
Plat£strophia acutilirata.
Tentaculites oswegoensis.
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Other exposures in the vicinity of Oswego reveal a better
section of the lower Niagara strata, and furnish "better data for the
correlation of the rocks of this horizon with those seen further soutb
near Channahon and Hillsdale, and in the vicinity of Wilmington and
Richie. One of these outcrops is in the bank of Waubansia creek in
the east side of the town. The following section was made at this
plac e
:
Section 13. Strata exposed on Waubansia creek in the east part of
Oswego.
A. Thin bedded, fossiliferous, cherty limestone, the chert
being in the form of continuous bands- ----- -10 feet.
Atrypa reticularis.
Balmanella elegantula.
Orthis flabellites.
Sellerophon fsp )
Platyo stoma fsp )
The strata described In the foregoing section resemble those exposed
near the mouth of Hock Run, in Will county, and figured in Plate X.
From other outcrops in this vicinity it is known thixt the rocks at
the base of the last section lie only eight or ton feet above the top
of the Llaquoketa shale.
About one mile east of Oswego a large quarry was formerly
worked in the Hiagara beds on the west side of Waubansia creek. The
face of the ledge exposed in this old quarry is about twenty feet high
rhe limestone accurs in layers, one to ten inches thick, with which
thin chert bands are interbedded. These strata doubtless belong to
the same horizon as those described in the preceding section, as is
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indicated "by tho similarity of their lithology and of -their fossils.
The fossils taken from this last exposure were
Halysites catenulatus.
Atrypa reticularis*
Platystrophin reversata.
Calymene niagarensis.
Another quarry in limestone apparently representing the same
horizon as that described in the last paragraph has "been worked about
one and one-half miles above Oswego, in the north bank of Fox river.
The layers here yielded a number of fossils among which the following
were common:
Halysites catenulatus.
Atrypa reticularis.
Atrypa marginalis.
Orthis flabellites.
Platystrohia reversata.
Othoceras sp.
Illaenus sp.
layers
It will be noted that the massive, buff colored dolomite/that occur
in tthe basal part of the iliagara section in Will county are not pre-
sent at the Oswego localities. Where the lowermost Iliagara layers
can be seen, as at the top of the exposure described as section Go. 12,
they are thin bedded and more or less cherty, and are thought to cor-
respond with a Iliagara horizon in the exposures near Channahon and
Millsdale lying a few feet above the massive basal layers.
The strata that underlie the horizon of member"I" of section
No. 12, exposed in the north bank of the Fox river below the bridge
at Oswego, consists of alternating layers of shale and impure lime-

44
stone. These layers are well exposed further west along the Fox river
between Oswego and Yorkville. They lie in a nearly horizontal positi<s
and it is probable that leas than a dozen feet of the vertical section
between Oswego and Yorkville is concealed.
Yorkville localities:
The following succession of strata is exposed in the south
bank of Pox river about one and one-half miles east of Yorkville.
The upper layers at this place correspond with those of member "H"
in section Ho. 12.
Section 14. Strata exposed along the Fox river between Oswego and
Yorkville.
A. (At the top) Alternating layers of shale and impure limestone,
three to six inches thick. The limestone layers are crowded
with shells of Rafinesquina alternata- ----- -12 feet.
Dalmanella meeki.
Rafinesquina alternata.
Pterinea sp.
Calymene senaria.
Isotelus maximus.
B. Dark colored, calcareous shale, with thin zones in the upper
filled
part /with shells of Dalmanella meeki- ----- 2 feet.
Dalmanella meeki.
Lingula sp.
Rafinesquina alternata.
Pterinea sp.
Calymene cf. christyi.
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Calymene senaria.
Isotelus maximus.
West of Yorkville there are well exposed Maquoketa strata correspond-
ing with the horizons described in the last section. The layers that
intervene "between the bottom of that section and the base of the Ma-
quoketa shale also outcrop along the Fox river in this vicinity.
The following succession of layers may be seen in the south
bank o f the river one-half mile below Yorkville.
Section 15. Strata exposed one -half mile west of Yorkville.
A. (At the top) Alternating layers of shale and shaly limestone,
the latter are three to six inches in thickness, and are
thickly crowded with shells of Eafinesquina alternata;
equivalent to "A" of section 14---------8 feet.
B. Layers of black, fossiliferous shale equivalent to "B" of
section 14- - -- -- -- -- -- -- — - -1 foot 9 inches
C. Hard, fossiliferous limestone, having a zone of large Isotelus
fragments near the middle part------ - - --8 inches.
Dalmanella meeki.
Lingula sp.
Eafinesquina alternata.
Sygospira modesta.
Pterinea sp.
Caljtmene senaria.
Isotelus maximus.
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D. Dark gray shale- -------------1 foot 10 inches.
Dalmanella meeki.
lingula sp.
Rafinesquina alternata.
Pterinea sp.
Calymene senaria.
Isotelus maximus.
E. Layer of argillaceous limestone- ---------5 inches.
Dalmanella meeki.
Rafinesquina alternata.
Pterinea sp.
Calymene senaria.
F. Gray shale, exposed above the water level- ----- l foot.
The close correspondence of the fossils accurring in the
strata exposed along the Fox river above and "below Yorkville indicates
that the rocks in the two localities represent the same strat$graphic
horizon. Outcrops of these rocks occur at various points along the
Fox river west of Yorkville as far as the town of Fox, near which place
the Galena limestone is encountered.
The entire section of the Kaquoketa beds are exposed between
Dswego and the town of Fox. The sequence and the character of these
strata are entirely different from those of the Maquoketa in Will counj
y. The Maquoketa faunas in the two areas are clearly those of the
Richmond strata, but they are so different as to strongly suggest that
bhe two regions were somewhat separated during the time these beds
were deposited.
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Minooka localities:
In an exposure of limestone along Aux Sable creek, one mile
north of Hinooka, the following section was made:
Section 16. Strata exposed on Aux Sable creek, one mile north of
Minooka.
A. (At the top) Broken layers of limestone, about four inches
thick- - -- -- -- -- -- -- -- -- -- -- l foot
.
B. Dark gray shale, with few fossil fragments - - - - -6 inches.
G. Gray Limestone, with fossils- - foot.
D. Dark colored shale, exposed above the water level - 4 inches.
The layers described above lie almost horizontal, and are
continuously exposed along the creek south of this outcrop for a dis-
tance of almost two miles. The fossils listeu below were collected
from these layers.
Bryozoa, several species.
Dalmanella meeki.
Plectambonites sericeus.
Rafinesquina alternata.
Strophomena planidorsata.
Byssonychia radiata.
Pterinea sp.
Cyclonema bilix.
South of the outcrop described above and about three -fourths
of a mile north of the Chicago Rock Island and Picific Railroad bridge
over Aux Sable creek, the Calena limestone appears at the surface in
the bed of the creek, in the same relations with the Maquoketa beds
as along the Fox river west of Yorkville. Some distance north of the

place where the last section was made there is exposed a limestone
that belongs to a horizon about two feet above the top of the upper-
most member of that section. The lithology and fauna of this rock
are described below.
Section 17. Limestone exposed along Aux Sable creek northwest of
tlinooka-
A. Hard, buff colored fossiliferous limestone, becoming granular
on weathering- - -- -- -- -- -- -- -- $ feet
•
Bryozoa numerous.
Plectambonit es sericeus.
Rafinesquina alternata.
Rhynchotrema capEx.
Strophomena planidorsata.
Although the thickness is much less, the limestones described in the
foregoing sections, numbers 16 and 17, resemble those occurring below
the shale in the bank of Rock Run, and also those exposed along the
Kankakee river in the town of Wilmington, in Will county. The fossilsi
from these strata in the respective areas are also so nearly similar
as to warrant the conclusion that the limestone occurring in the
above mentioned localities represent practically equivalent horizons.
Sugar Grove localities:
About four miles south-west of Sugar Grove, and six miles
northwest of Yorkville, a thickness of six feet of Niagara limestone
is exposed in the south bank of Big Rock creek. The strata are thin
bedded, and contain layers of chert, one to two inches thick, at in-
tervals of about six inches. IIo recognizable fossils were obtained,
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but the limestone appears to belong to the horizon of thin cherty
layers figured in Plate X.
Kingston locality:
On the south bank: of the Kishwaukee river, one and one -half
miles west of Kingston, in DeKalb county, there are exposed a few
feet of sandy shale and sandstone described in the following section:
Section 18. Strata exposed near Kingston,
A. (At the top) Dense, arenaceous limestone, its surface glaci-
ated- ---------- -- -----__5 to 5 inches,
B. Sandy shale, locally quite free from sand - 12 -to 15 inches.
C. Brown sandstone, with few fossils- -----3 to 6 inches.
D. Very sandy shale, similar to "E" below, containing several
fossils- ---------------- -12 to 18 inches.
E. Sandstone or sandy shale, containing a few
fossils- -----------------3 to 5 inches.
P. Sandy shale, containing a few fossils- - - - - 10 inches.
G. Arenaceous limestone ------------- 4 inches.
There seemed to be no difference in the fossils obtained
from the different layers, in the foregoing section, and the follow
ing list includes those from all the members.
Lingula (sp. )
Plectambonites sericeus.
Rapines quina alternata.
Calymene cf. christyi.
Calym-- "le senaria.
Isotelus cf. maximus.
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A few graptolites were also found, "but they were very-
small and fragile, and were not identified. Except for the presence
of such a large element of sand in the material, the rocks exposed
near Kingston are suggestive of the lower part of the Maquoketa sec-
tion outcropping above and below Yorkville. The fossils from the
rocks in the two localities also show a consideiable resemblance. It
seems probable that the rocks near Kingston represent nearly the same
horizon as those in the lower part of the section along the Fox river
in the yicinity of Yorkville. HoweTer, in the absence of knowledge
of the associated strata at the Kingston locality, and with the dif-
ferences in the lithology of the rocks in the respective areas toge-
ther with a lack of complete correspondence of the fossils, a defi-
!
nite correlation of the horizons can not be made.
Chemung localities:
About six miles south of the town of Chemung, on the
Piscassaw river, in Boone county, there is an exposure of thin bedded,
nodular, dolomitic limestone, very hard and somewhat cherty. Fossils
were very scarce and poorly preserved. From the lithological charac-
ter of the rocks, there is no doubt that they are of Magaran age,
the ir
but exact place in the Niagara section could not be determined.
Another outcrop of Uiagara strata occurs about one and one-
half miles east of Garden Prairie, in McHenry county* At this place
the layers vary in thickness, but the aggregate exposure is about ten
feet. The stone has been formerly quarried at this place. In the
vertical wall of the old quarry face there occurs, near the base, a
layer of coarse sand, clay and glacial pebbles, three to four inches
thick. Some of the pebbles are angular, while others are distinctly

51
waterworn, and many of them are badly decayed. Where the sand occurs
this loose material seems to be bedded, but the clay shows no bedding
planes, and is locally full of gravel. In many places it is oxidized
to a bright red color.
The ledge in which this seam is exposed is about thirty feet
long and the seam extends the entire length of it. The occurrence oi
this seam of unconsolidated clay, sand, and gravel of glacial origin,
within a ledge of lliagara limestone^, is very interesting and unusual.
This clay and sand and gravel have here probably filled an old solu-
tion channel in the Niagara limestone that was formed previous to the
glacial period. When the ice moved over the region and spread its
mantle of debris, some of the detritus was carried down into this
old channel by surface water and, eventually, completely filled the
cavity.
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Discussion of the stratigraphy of the area*
The study of fihe Maquoketa dnd lower Niagaran strata, des-
scribed in the detailed sections given in the previous pages of this
report, reveals the fact that both the Maquoketa and the lower Nia-
gara horizons, as these are developed in the vicinity of Wilmington
and Hillsdale, in Will county and southward in Kankakee county, are
quite different from the Maquoketa and lower Niagara strata that are
present in the vicinity of Oswego and Yorkville, in Kendall county,
and further north in the state. A line that would separate these
areas of different phases of Maquoketa and lower Niagara deposits
should be drawn somewhere between the towns of Minooka and Oswego.
North of this line lies an area over which thin bedded lay-
ers of Niagara limestone immediately overlie a limestone horizon of
the Llaquoketa. South of this line is an area over which a thick bed
of shale or shaly sandstone is the uppermost member of the Maquoketa,
shale
and this/ is at some points immediately overlain by early Silurian de-
posits that are older than any of the normal Niagara (as the lime-
stone near Essex and that near Ghannahon ) and at other points it is
followed by massive layers of buff colored Niagara dolomite, and in
still other places it is succeeded by a thin bedded, somewhat cherty
phase of Niagara limestone.
There are, within the area studied, two isolated patches of
early Silurian deposits, that are older than any of the normal Niaga-
ra strata occurring in the Mississippi Valley. These strata were
described in the section on Horse Creek, near Essex, and that along
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the Desplaines river near Channahon. They are thought to represent
remnants of strata that were deposited over a considerable area in
the I-Iississippi valley during a part of the interval between the de-
position of the last of the Richmond (IJaquoketa ) strata and the ear-
liest of the Niagara. These pre -Niagaran deposits of Silurian age
were removed by erosion, from the greater portion of the area over
which they were laid down, previous to the deposition of the lowest
of the Niagara strata. The presence of such patches, or remnants, of
Silurian rocks, of pre-lliagaran age, is undoubted evidence of a sedi-
mentary break between the time of deposition of the uppermost Uaquo-
keta strata and the lowermost layers of the Niagara, even where there
is no direct evidence of erosional unconformity to be seen at the
line of contact of these strata.
To what extent these Silurian strata of pre -Uiagaran age
may be present over the areas deeply covered with Niagara limestone
can not be determined. It is probable, however, that they are not
generally present or they v/ould be found at a larger number of places
in the Mississippi valley where the lower layers of Silurian strata
are exposed. It has been clearly shown that the upper horizons of
the Maquoketa strata, in the Millsdale and southern are^ co^re%pond
with the upper beds of the Maquoketa, in the vicinity of Oswego and
northward. This m rked difference may be accounted for in two pos-
sible ways.
If, after the uppermost layers of Maquoketa strata had
been deposited in this region, the sea had withdrawn and a long peri-
od of land conditions had followed, the erosion that occurred during
this time would probably not have been to the same depth, nor of
equal extent over the entire land area. Hence, when the Silurian
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sea advanced over the reel on, it would have deposited its sediments
upon an old Maquoketa surface that had been made more or less irregu-
lar by the unequal erosion.
Another possible explanation of the differences between the
Maquoketa strata in the two areas mentioned above would assume that
the arm of the sea in whioh the Maquoketa strata, in the vicinity of
Oswego and northward, were deposited, was imperfectly connected v/ith
the basin in which the Maquoketa strata in the neighborhood of Mills -
dale and Wilmongton and further south, were laid down. This inter-
pretation is supported by the marked difference in the sequence and
in the faunas of the beds in the respective areas. This explanation
would assume the presence of a low land barrier, between these basins
that extended in a somewhat east-west direction between the towns of
Minooka and Oswego.
Professor 3avage*thinks that the evidence supports both of
the explanations given above, and that both are required to account
for the facts that are presented. He finds abundant evidence for an
erosion interval between the time of deposition of the latest Maquo-
keta layers, and the earliest Uiagara strata, in the isolated patches
of Silurian strata of earlier age than the oldest of the Niagara lay-
ers, represented by the Channahon and the Essex limestone.
(Savage, T.2. : Trans. 111. State Acad.of Sci. Vol. IV, 1911.)
He also thinks that the great difference between the succession of
the Maquoketa strata and of the Maquoketa fossils in the Oswego and
Millsdale areas can only- be accounted for by the presence, at that
time, of some sort of a barrier between the two areas of deposition
that furnish** i different conditions of sedimentaion and prevented
the free inImmigration of the faunas.
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If a long period intervened between the time of deposition
of the Maquoketa and the Iliagaran strata, during which thi3 entire
region was land, the upper surface of the Uaouoketa would be expected
to show some signs of erosion. This, however, is not the case, for
the top of the shale, as seen along Cedar creek, is perfectly level,
and shows no irregularities at the contact with the overlying Niagara
limestone. The upper surface of the Maquoketa limestone at Oswego
also bears no traces of erosion channels.
level
This generally/ character of the upper surface of the Maquo-
keta may be accounted for by assuming that the region was practically
base leveled at the time the Nisgaran sea advanced over the region.
Thus, notwithstanding the fact that an important stratigraphic break
occurs between the Maquoketa and the Niagara strata, yet the line of
contact between these formations is certainly not a zone well marked
by erosion channels or other physical evidences of a great unconform-
ity.
As has been stated before, the presence of such Silurian
deposits, of pre-Niagaran age, as the Girardeau, Edgewood, and Clintaa
strata( described by Professor Savage ) in the southern part of the
state, and the Ghannahon and Bssex limestone in the region under con-
sideration, leave no doubt of a sedimentary break between the Maquo-
keta and the Niagaran strata. If areas in close proximity to such
deposits do not contain them, or their equivalents, then it seems cer-
areas
tain that such/were either not submerged at the time those deposits
were laid down, or, if they were, then the materials tbat were then
deposited had been removed by erosion before the overlying Niagara
strata were deposited. In either case an unconformity would result.
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How, if such beds as the Channahon and Essex limestones
belong to a Silurian ace preceding the Niagara, as Professor Savage
thinks their fossils indicate, then their presence at some points
and their general absence over intervening areas, implies a land pe-
riod, after the beds were deposited, and before the overlying Niagara
strata were laid down, during Tfliich this erosion vsas accomplished.
Conclusion.
In this study of the strata near the contact of the Ordovi-
cian -Silurian system in rortheastern Illinois the writer has reached
the following conclusions:
1. The sequence and the fossils of the Maquoketa strata, south of a
line passing between Minooka dnd Oswego, are very different from
the Maquoketa faunas and succession north of that line* This
difference is such as to indicate that these areas were more or
less separated basins of deposition during the Maquoketa age.
2. The uppermost layers of the Maquoketa do not represent a constant
horizon.
3. The Channahon and Essex line stones represent remnants of Silurian
deposits that are older than the lowest of the Niagara strata.
4. The presence of a long stratigraphic break between the Maqoketa
and the Niagara formations is shown in the isolated patches of
Silurian strata, older than the Niagara, as the Channahon and
the Essex limestones.
5. The lowermost layers of Niagara limestone do not represent a con<-
stant horizon. In some places massive, buff oolored layers of do-
===================
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lomite immediately overlie the Maquoketa, and at other points
thin bedded, lighter colored, cherty layers, belonging to a
higher horizon in the lliagara section, rest directly upon the
Maquoketa.



